[Origins and selection of epidermal progenitors and stem cells: a challenge for tissue engineering].
The use of epidermal stem cells and their progeny for tissue engineering and cell therapy represents a source of hope and major interest in view of applications such as replacing the loss of functionality in failing tissues or obtaining physiologic skin equivalents for skin grafting. The use of such cells necessitates the isolation and purification of rare populations of keratinocytes and then increasing their numbers by mass culture. This is not currently possible since part of the specific phenotype of these cells is lost once the cells are placed in culture. Furthermore, few techniques are available to unequivocally detect the presence of skin stem cells and/or their progeny in culture and thus quantify them. Two different sources of stem cells are currently being studied for skin research and clinical applications: skin progenitors either obtained from embryonic stem cells (ESC) or from selection from adult skin tissue. It has been shown that "keratinocyte-like" cells can be derived from ESC; however, the culturing processes must still be optimized to allow for the mass culture of homogeneous populations at a controlled stage of differentiation. The functional characterization of such populations must also be more thoroughly achieved. In order to use stem cells from adult tissues, improvements must be made in order to obtain a satisfactory degree of purification and characterization of this rare population. Distinguishing stem cells from progenitor cells at the molecular level also remains a challenge. Furthermore, stem cell research inevitably requires cultivating these cells outside their physiological environment or niche. It will thus be necessary to better understand the impact of this specific environmental niche on the preservation of the cellular phenotypes of interest.